Extensive gravity highs and associated magnetic anomalies are present in or near seven major eastern North American earthquake areas as defined by Hadley and Devine (1974) 
<* as compared to the seismicity regime of the San Anreas fault of California A Because of the low damping of earthquake energy in the eastern United States, however, relatively high intensities are anticipated when compared with corresponding magnitudes of the western earthquakes (see e.g., Nuttlie, 1973) . A second aspect of the eastern earthquake region which contrasts with that of western regions is the sparsity of readily identifiable major faults. To some extent this lack may be attributed to a thick cover of incompetent sedimentary strata, but nevertheless it seems surprising that ongoing studies have not uncovered direct evidence of major fault systems in the major eastern earthquake regions.
As part of the earthquake investigation program of the U.S.
Geological Survey, aeromagnetic and gravity studies of the New Madrid, Missouri and Charleston, South Carolina earthquake areas were begun in 1972. Coverage of much of these regions was completed by 19,75, although surveys in the New Madrid region are still underway. The initial efforts were directed towards discernment of linear magnetic or gravity features which could be attributed to major faults in the crystalline, presumably magnetic, basement rocks; but evidence of such features was not detected, at least not in the sense of readily apparent lineaments or discontinuities. It was recognized that major magnetic and gravity highs were present in the near-epicentral regions of both the New Madrid and Charleston areas, but coincidence seemed to be the most plausible explanation. Positive magnetic and gravity anomalies have now beer, identified, however, for the seven major eastern U.S. earthquake areas as defined by Hadley and Devine (1974) , so that implications other than coincidence must be considered. In general the gravity anomalies and hence their sources tend to be peripheral to the earthquake maximum frequency contour. Since this contour encloses for the most part the earthquake of maximum Intensity, this relation also indicates that the sources of the gravity highs lie outside the region of maximum strain energy release. In both areas depths to the earthquakes generally fall in the range of 5 to 15 kilometers (A. C. Tarr, written communication, 1976; William Stauder, oral communication, 1976) .
In reviewing possible causal relationships between the gravity anomalies and the earthquakes we have considered isostatic effects, intrusive activity, and anomalies in the distribution of regional stress.
Isostatic effects would appear to be too small since the loads represented by the gravity highs are small compared with surface loads imposed by topography. Intrusive activity might be a factor but the anomaly in the Baie St. Paul region is associated with mafic masses of Precambrian age, seeming to rule out this possibility for at least one of the regions. Of the three factors, the most plausible one would seem to be a relationship between the distribution of the regional stress field and crustal lithology.
. In a study of the relations between rock type, stress, and mechanical failure, Byerly and Brace (1968) concluded that serpentinized gabbro and dunite, limestone, and porous tuff failed by creep rather than by stick-slip, a small scale analog to earthquake-like failure. In considering the gravity anomalies in the region of the earthquakes shown in figure 1 plausible sources of the anomalies are large masses of mafic and/or ultramafic rock imbedded in a crust of generally more silicic rock. If these masses are serpentinized, they may, as suggested by Byerly and Brace's results, deform continuously by creep rather than intermittently by stick-slip under changing regional stress. The behavior of the stress in the host rock enclosing these masses might,, therefore, be similar to that which occurs in a rigid plate near a hole or plastic plug. Timoshenko and Goodier (1951, p. 78-82} show that the stress is localized at the margin of a hole in a plate to values several times the applied stress. The thrust of this model is that large rock masses with distinctive deformation contrasts may distort regional stress fields in much the same fashion as distinctive magnetization and f density contrasts distort the magnetic and gravity fields.
The role of serpentine in the mode of deformation of the San Andreas fault has been commented on by Alien (1968) . Gravity and seismicity data for seven major earthquake regions in eastern North America. Seismicity data after Hadley , and Devine (1974) . Gravity data in a and b from Am. Geophys.
Union, Spec. Comm. Geol. Geophys. Study Continents (19?4) ; Gravity data in c and d from Kane and others (1972) ; gravity data in e from Heiskanen and Uotila (1956) ; gravity in f from Revetta and Diment (1971) ; gravity data in g from Thompson and Garland (1957) . 
